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Case: Swaying 
gait 


Imbalance and swaying gate €» 


Hoda Is a 56-year-old woman went to a neurologist 
for a variety of complaints, including an irregular 
swaying gait to the right. 


Her family recently noticed that she had difficulty 
in keeping her balance when standing still, 
and she found that standing with her feet 
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motor tasks, such as in eating, putting the 
spoon in her mouth, may spill off. buttoning a 
chirt ћесз псе nf Framn Kaoscience module 
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General examination 


Vital signs: 
Pulse: 60/min and regular, 


Blood pressure: 134/84 mmHg. 
Temp: 37°С 


There are no abnormalities in the cardiovascular or 


respiratory systems. 
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Neurological 
———— Examination — — 


Mental state: 

conscious, oriented co-operative of depressed m 

Motor: 

" по muscle wasting and power is normal. 

" diminished tone and reflexes of the muscles of her 
right upper and lower limbs 

" Finger to nose test was positive on right side but 
normal on left side. 

" Heel to knee test was positive on right side e. 


Rebound pheaamenon was positive on 
right side 


Dysdiadokokinesis on right side 
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епѕогу examination: normal 
cranial nerve examination: normal 
lorizontal nystagmus on the right 


Gait: wide-based gait — 1 і 
swaying to right side — Hn 
Loss of tandem gait = 


Speech: normal speech 


Cranium and spine 
examination: normal 


a-List the problems of Hoda 


• Balance defect: standing with legs apart 

e Incoordination of movement in the form of 
kinetic tremors 

• Hyporeflexia oi. 

* Gait disturbance (wide gait) 

* Positive cdrebellar tests 


Cerebellar ataxia 


=2 нз 
Signs of cerebellar dysfunction, 


examination 4 


• Dysmetria: 


— finger-nose test (nose- 
finger-nose test) 
• ataxia, past pointing, 
overshooting 
• intention tremor 
— grasp of a pencil, of a glass — 
fingers spread out 
— hand reversal (from 
supination to pronation) — 
overshooting 
— heel-knee (shin) test - 
ataxia 


Hoda also complained of difficulty with fine motor tasks, such as 
eating, writing or buttoning a shirt because of tremors 


2- What 15 the type of the 
tremors in Hoda? 


Explain 


e intentional tremors. 
e On reaching target. 


3- Explain the wide based gait 
in Hoda? 


vestibula 


Lesion in vestibulocerebellum leads to 
truncal ataxia 


She has normal speech 


Could the speech be affected in 
Hoda 


Explain 


e Speech wasn't affected because cerebellar affection 
is unilateral and acute. 

e Staccato speech usually caused by gradual diffuse 
affection of both cerebellar hemispheres as 
hereditary ataxias or disseminated inflammation as 
multiple sclerosis 


4- Explain the physiological basis of 
speech affection in cerebellar lesions 


»Spinocerebellum coordinates the ongoing movement by; 


" servocomparator, damping function , turn on and off 
circuits 


> Cerebrocerebellum is responsible for 
" Planning of voluntary movement (feed forward control 
before action is taken) 


a- Planning of sequential movements 
Generation of the motor command of the next movement at the 
same time current movement is still executed. 


- Movements progress smoothly and rapidly. 


b- Timing of sequential movements 


Provide proper timing for each movement 


Lesion in spinocerebellum and cerebrocerebellum 
leads to lack of coordination and inability to 
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Rebound phenomenon was positive on 
right side 
Dysdiadokokinesis on right side 


5- Explain these findings in 
Hoda 


> Сегебе ит control the same side of the body. 

Р» (055 of damping function, dysmetria, overshooting and lack of 
coordination due to lesion in spinocerebellum and 
cerebrocerebellum lead to: 

«А positive rebound phenomenon consists of inadequate 
braking of the normal, small rebound movement that occurs 


when the patient isometrically contracts a muscle against the 
examiner's resistance and the resistance is suddenly removed in 


the Arm pulling test. 


-— B asia 


ipina 


www.neurology.mhmedical.com 
И 


6- Classify the cerebellum 
anatomically and functionally? 


Lobes of the Cerebellum 


б wa б 


"unctiona 
Classificat 
ion 


1. Anterior lobe 1. Archicerebellum 
2. Posterior lobe 2. Paleocerebellum 


3. Folluculonodular 3. Neocerebellum | 


Anatomicai Lopes oi спе 
Cerebellum 


1. Anterior lobe: infront of the 
primary fissure. Primary fissure 


corpus of 
cerebellar 


Anterior lobe | 


BESS 
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Posterior lobe 


“A 


2. Posterior lobe: behind the primary 
fissure. 


3. Flocculonodular lobe: separated Мый 
Primary Posterolateral fissure 


fissure 


from ] 


[Г] Anterior lobe 
[E] Posterior lobe 
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Posterolateral 
fissure 


Functional Lobes ої the 
Cerebellum 


| 
Meocerebellum 


Circuits inside cerebellum ---- make 
coordination 


7- What are the layers of the 
cerebellar cortex? 


Mention the cells and fibers in each 
layer 


Basket cell 


Golgi call 


——Purkinje cell ахоп 


Granule 
colla 


Deep cerebellar 
с8а nuclei 
"Climbing | | | Lat vest nuclei 


fiber Mossy fiber 


— Parallel! fibers 
5— D 17 


Molecular layer 


Purkinje cell layer 


Granule cell layer 


8- What are the cerebellar afferent 


fibers and how do they reach the 
cerebellum? 


cerebellar afferents ©) 


vestibulocerebellu 


Tecto-cerebellar 
tract 


ш 
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Vestibulo- 
cerebellar tract 
(Inferior 


Dorsal s spino- 
cerebellar tract 
(Afference copy) 
(Inferior 


N 


spinocerebellum 


Cortico-ponto- 
cerebellar 
pathway(Middle 
peduncle) 
Ventral spino-cerebellar 
tract 
(efference copy) (superior 
peduncle) 
Dorsal spino-cerebellar 
tract (Afference copy) 
(Inferior peduncle) 


cuneo-cerebellar tract 
(Inferior peduncle) 


Nel Olivo- cerebellar tract 
Ls 


9- a- What 15 its neurotransmitter of the 
Purkinje cell? 


b- How it is synthesized 


САВА 15 ап 


inhibitory neurotransmitter 
derived from glutamic acid 
by 
glutamic acid decarboxylase (GAD) enzyme 


pyridoxal phosphate is required as a coenzyme 


Synthesis ОГ neurotransmitter (САВА) 


HOOCACHj.CH.CO0H ————> HOOCACH.2:CH-NH 
NH. (LP) CO. Gama Amino Butyrate 
Glutamate 


Ж Its level is reduced in brain in 
Vitamin B6 deficiency with signs of 


hyperactivity and convulsions treated by 
Barbiturate ABA AGON 


Explain the hypotonia observed in 
Hoda using your information about 
cerebellar connections? 


Cerebellum affect muscle tone 


eCerebellar output: to reticular formation, then 

reticulospinal and vestibular nucleus then to 
vestibulospinal tracts affect y motor neurons and muscle 
LO 6 ocerebellum inhibitory Cerebrocerebellum excitatory 


The predominant effect 15 facilitatory so cerebellar lesions lead to 
hypotonia 


eCerebellar lesion leads to hypotonia and pendular knee 


jerk. 


* Knee jerk is weak and during relaxation of th 
muscle the leg falls like a dead weight, 
sometime like a pendulum 


e Antiepileptics: Phenytoin, Valproic acid 
Carbamazepine 


• Benzodiazepines 
e Lithium 


e Metronidazole in high doses 


Mostly the drug induced ataxia is reversible except 
that induced by chronic use of lithium, it is often 
permanent 


МЕ! ог CT Brain to 
exclude 
Stroke 
Tumor 
Demyelinating disease 
Tuberculoma 

Toxic eg alcohol 


Welcome Back 
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he doctor asked for CT brain and MRI 


Diagnosis: Rt Cerebellar 
infarction 
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The doctor told her that she had an infarction and 
she was late. He prescribed her: 

Aspirin and clopidogril for 21 days. 

The doctor told Hoda that she will continue on 
aspirin for life. 


He also asked her to do physiotherapy and certain 
investigations including lipid profile and 
eee THONGROW RG sero mes са! 


treatment and physiotherapy patient Improved 
and could walk without support 


Possible Stroke within 


24 hours? 


Abbreviations: CT — computed 
fomoprapty; CTA — computed 
lomography angiography; ICH 
— intracerebral hemorrhage: 
LVO — large vessel occlusion; 
VAN — visual, auditory, 
neglect; NIHSS — National 
Institutes of Health Stroke 
Scale; МЕ ~ magnetic 
resonare: IR — interventbonal 
radiologyy 


Admit with 
Neurology 
Consultation 


Systemic 
Thrombolytica 


if Qualifies 


Is it LWO? 
VAN + or NIHSS > 6 


Noncontrast Head CT 
within 20 minutes 


кн | Manage ICH 


| *Many institutions may extend 
en up to 4.5 шапа 


Is it LVO? 
VAN + ог NIHSS > 6 


CENTRAL ILLUSTRATION: Treatment Options for Secondary Prevention 
After a Transient Ischemic Attack or Ischemic Stroke 


Patients with ПА ог Ischemic Stroke 


Diener, H.-C. et al. J Am Coll Cardiol. 2020:75(15):1804-18. 


> Take Home ` 


Messages 


Ataxia is either hereditary or acquired. 
Ataxia may be due to cerebellar lesion 
or lesion in cerebellar connections, 


mostly in brain stem. 


Pathology depends on onset course 


and duration. 


